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Abstract
Background: The identification of various individual, social and physical environmental factors
affecting physical activity (PA) behavior in Canada can help in the development of more tailored
intervention strategies for promoting higher PA levels in Canada. This study examined the
influences of various individual, social and physical environmental factors on PA participation by
gender, age and socioeconomic status, using data from the 2002 nationwide survey of the Physical
Activity Monitor.
Methods: In 2002, 5,167 Canadians aged 15–79 years, selected by random-digit dialling from
household-based telephone exchanges, completed a telephone survey. The short version of the
International Physical Activity Questionnaire was used to collect information on total physical
activity. The effects of socio-economical status, self-rated health, self-efficacy, intention, perceived
barriers to PA, health benefits of PA, social support, and facility availability on PA level were
examined by multiple logistic regression analyses.
Results: Self-efficacy and intention were the strongest correlates and had the greatest effect on
PA. Family income, self-rated health and perceived barriers were also consistently associated with
PA. The effects of the perceived health benefits, education and family income were more salient to
older people, whereas the influence of education was more important to women and the influence
of perceived barriers was more salient to women and younger people. Facility availability was more
strongly associated with PA among people with a university degree than among people with a lower
education level. However, social support was not significantly related to PA in any subgroup.
Conclusion: This study suggests that PA promotion strategies should be tailored to enhance
people's confidence to engage in PA, motivate people to be more active, educate people on PA's
health benefits and reduce barriers, as well as target different factors for men and women and for
differing socio-economic and demographic groups.
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Background
Regular physical activity (PA) is an important part of a
healthy lifestyle. Considerable evidence shows that regu-
lar PA has many physical and mental health benefits, such
as reduction in all-cause mortality and prevention of car-
diovascular diseases, type II diabetes, hypertension, sev-
eral types of cancers, osteoporosis, anxiety, and
depression [1,2]. In seniors, regular PA has additional
benefits, including increasing longevity, reducing pain
from arthritis, decreasing risks of falls and fractures, and
increasing ability to maintain functional independence
[1]. This may be particularly important to those countries
with an aging population.
Because of the multiple health benefits of regular PA,
many health organizations have recommended 30 min-
utes or more of moderate-intensity PA at least 4 or 5 days
a week [2,3]. Despite the creation of such public health
recommendations, many people do not participate regu-
larly in PA [4].
Whether people adopt an active lifestyle is a complex
behavioural process that is influenced by various factors
[5-7]. Social-ecological models propose that health
behaviours (e.g., PA) are influenced by the interplay of
multiple levels of factors (personal, social and institu-
tional environmental, and physical environmental) and
emphasize the need to address variables at multiple levels
to understand and change health behaviours [8]. Personal
factors include biological (e.g., age, gender and health sta-
tus), psychosocial (e.g., intention, self-efficacy, health
beliefs about PA and perceived barriers to PA), and others
(e.g., education). Studies have identified positive associa-
tions of PA with intention, self-efficacy, perceived benefits
of PA and good health status, but negative associations
with perceived barriers to PA, older age and being female
[5]. Social support and social networks, the characteristics
of the social-environment, such as companionship,
encouragement, assistance from friends/family members/
others, tangible aid and service from community, and
advice, suggestions and information from professionals,
have all been shown to have positive influences on PA;
while social inequality including income inequality and
racial discrimination may have negative impacts on PA
behaviour [6]. Other dimensions of the social environ-
ment such as social cohesion, social capital and neigh-
bourhood SES are also related to PA behaviour [6].
Supportive physical environments, both perceived and
objectively measured, were also associated with higher PA
level [7-10]. Some examples of the supportive physical
environments are: available, accessible and convenient PA
facilities, presence of sidewalks and bike paths, safe
streets, good lighting of streets, aesthetics, and good urban
design (high density, greater connectivity, mixed land use,
and inclusion of walking/bike paths and green spaces in
community development, etc.).
People in various demographic subgroups may differ
according to the determinants of PA. Research has shown
different patterns of correlates for men and women [11-
13], for different age groups [13], and for socioeconomic
status [12,14]. For example, social support for PA and lack
of time may be more influential for women [11], and
there are differential impacts of perceived PA benefits on
PA participation for men and women, and for old and
young people [13].
Social-ecological models recognize the need to address
factors at multiple levels in order to understand and
change PA behaviours, and multilevel approaches derived
from these models have been recommended to examine
PA determinants [8]. Although this approach has been
used in the US, Australia and other countries, it has rarely
been applied in Canada. Examination of the potential
influence of these factors in a Canadian context would
help in developing more tailored intervention strategies
for promoting higher PA level in Canada. Therefore, we
used a nationwide survey to identify factors that are asso-
ciated with PA participation in a Canadian population.
The research questions were as follows:
• Do individual factors, social support and physical envi-
ronment have independent effects on PA in the Canadian
population?
￿ Do the influences of these variables on PA vary by gen-
der, age, education level and family income level?
Methods
This study used data from the 2002 Physical Activity Mon-
itor. It was the ninth nationwide survey on PA conducted
by the Canadian Fitness and Lifestyle Research Institute
(CFLRI) after the 1981 Canada Fitness Survey, the 1988
Campbell Survey on Well-Being in Canada, and the 1995,
1997, 1998, 1999, 2000 and 2001 waves of the Physical
Activity Monitor.
Survey design
The participants were selected using random-digit dialling
from household-based telephone exchanges. The random
sample of households was selected roughly proportional
to the population in each province and territory with a
minimum of 250 adults for each jurisdiction. Within each
selected household, one individual over the age of 15 was
chosen at random, thus providing a random sample of
5,303 individuals in Canada. Data from the Physical
Activity Monitor was collected throughout the full calen-
dar year of 2002. The data were captured directly during
the interviews using a computer-assisted telephone inter-
view system. The overall response rate was 51%. A total of
5,167 participants aged 15–79 years were used for this
analysis.BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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Measures
The social-ecological model was used as the framework
for the survey. The content of the 2002 Physical Activity
Monitor was determined by the CFLRI, in collaboration
with the Physical Activity Unit of the Public Health
Agency of Canada, and the provincial and territorial gov-
ernment departments concerned with fitness, active liv-
ing, leisure, sport and recreation through the auspices of
the Interprovincial Sport and Recreation Council. The par-
ticipants were asked about their socio-demographic back-
ground information (age, marital status, employment
status, education, household income and gender), self-
rated health, PA patterns, attitudes, and awareness of PA
opportunities.
Physical activity measures
The PA questionnaire used in this survey is the short form
version of the International Physical Activity Question-
naire (IPAQ), which has been shown previously to have
an acceptable test-retest reliability and criterion validity
[15]. Participants were asked the number of days they did
vigorous PA, moderate PA (not including walking) and
walking, as well as the number of hours and minutes per
day they did the three kinds of activities in the last 7 days
respectively. The physical activity included any PA that
people did: 1) at work, 2) as part of house and yard work,
3) to get from place to place, and 4) in spare time for rec-
reation, exercise or sport, but with no information on fre-
quency and duration for these separate domains. We
calculated respective total hours for vigorous PA, moder-
ate PA and walking. A MET-hours was derived by multi-
plying the respective total hours with the metabolic
equivalent (MET) value of vigorous PA (MET = 8.0), mod-
erate PA (MET = 4.0) and walking (MET = 3.3), and then
adding all three http://www.ipaq.ki.se/scoring.pdf. The
physical activity index, Sufficient PA, was defined as at
least 3 days of vigorous activity of at least 20 minutes per
day; OR 7 days of moderate-intensity activity and/or walk-
ing of at least 30 minutes per day; OR 7 days of any com-
bination of walking, moderate-intensity or vigorous-
intensity activities achieving a minimum of 840 MET-
minutes/week.
Individual-level variables
Intention
Participants were asked: "To what extent do you intend to
be physically active over the next six months?" rated via a
7-point Likert scale from 1 (no intention at all) to 7 (fully
intend to be physically active).
Perceived health benefits of and barriers to physical activity
The perceived health benefits regarding PA were assessed
by 4 items. Using a 7-point Likert scale from 1 to 7, where
1 means do not agree and 7 means agree very strongly,
participants were asked: "To what extent do you agree
with the following statement?": regular PA helps prevent
heart disease, prevent cancer, reduce stress, and maintain
the ability to do every day tasks in older age. Perceived
personal barriers to PA were assessed using 8 items using
a 7-point Likert scale, ranging from 1 (not at all impor-
tant) to 7 (very important). Participants were asked: "How
important are each of the following in keeping you from
participating regularly in physical activity?": lack of time;
lack of energy (/too tired); lack of physical skills; lack of
interest or motivation; feeling uncomfortable or ill at ease;
long-term illness, disability, injury; fear of being injured;
and costs. The internal consistency of the scale was 0.72
for perceived health benefits of PA and 0.81 for perceived
barriers to PA.
Self-efficacy
Participants were asked how confident they were that they
could regularly do a total of 30 minutes of moderate PA
three or four times a week and a total of 60 minutes of
light PA each day, using scales where 1 means not at all
confident and 7 means very confident. The internal con-
sistency of this scale was 0.74.
Social environment variables: Social support
Social support such as instrumental support (tangible aid
and service) and informational support (advice, sugges-
tions and information) that influences people to engage
in PA was assessed by 8 items (information on PA, health
and well beings; help in planning daily schedule; profes-
sional help in choosing best types of activities; specific
instruction or coaching in different activities; convenient
public transportation; affordable facilities, services and
programs; affordable support services such as child care,
parking; affordable services to link with other people).
Participants were asked how important each of the 8 items
would be in making it easier for them to be physically
active. The items were presented via a 7-point Likert scale
from 1 (not important at all) to 7 (very important). The
internal consistence of this scale was 0.86.
Physical environment variables: Facility availability
The availability of PA facilities in respondent's commu-
nity (PA facilities and programs offered locally in
respondent's community) was appraised by 5 items con-
cerning the number of places to safely walk (including
sidewalks, walking trails and so on), number of places to
safely ride a bike (such as designated bike lanes or special
paths), number of publicly owned multi-purpose recrea-
tion trails, number of facilities, places and programs that
are designed specifically for doing PA and sports (includ-
ing fitness centres, pools, arenas, tennis or racquet ball
courts, etc), and number of other places that could be
used for PA (such as school gym used after hours or public
places where kids can skateboard). Participants were
asked about how many of these 5 types of infrastructureBMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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there are in their local communities. The response options
were: none at all, some and many.
All of the above scales were developed by the Canadian
Fitness and Lifestyle Research Institute for the purpose of
the national surveys of the Physical Activity Monitor.
Statistical analysis
For perceived health benefits, perceived barriers, self-effi-
cacy, social support and facility availability, a total score
for each factor was computed by adding the responses on
all items for each factor and then a mean score was
obtained by dividing the total score by the number of
items for each factor. The mean scores of these 5 factors
were used in logistic regression analyses.
We used logistic regressions to examine the relationship
of PA participation with various socio-demographic fac-
tors, self-rated health, intention, perceived health bene-
fits, perceived barriers, self-efficacy, social support and
facility availability. When examining these relationships,
we took into account the simultaneous effects of other
independent variables. The final multivariate models
included all variables that showed a statistically signifi-
cant unadjusted association (p < 0.05) with PA. Because
education level and family income level were highly cor-
related and there were 15% of records with a missing
value for the family income variable, models were not
adjusted for family income level. Age was entered in the
models as a continuous variable, gender as a dichotomous
variable, self-rated health as an ordinal variable (excellent,
good, fair and poor), and education as an ordinal variable
(elementary, secondary, college, and university including
undergraduate and graduate). Perceived health benefits,
perceived barriers, self-efficacy, and facility availability
were entered into the model as continuous variables.
Because the interaction effects of gender, age, education
level and family income level with some factors on PA
were significant (assessed by the statistical significance of
interaction terms) and literature suggests that determi-
nants or correlates for PA may differ by age [13], sex [11-
13] and socioeconomic status [12,14], our analyses were
stratified by age group (15–24, 25–39, 40–64, and ≥ 65),
gender (men and women), education level (secondary or
lower, college, and university) and family income level
(<$40 K, $40 K-<$80 K and ≥ $80 K).
The logistic regression analyses were done using SAS 9.1
(SAS Institute Inc., Cary, NC, USA).
Results
The overall sample had a mean value of PA level of 63.27
MET-hours (standard deviation: 64.39) with a median of
41.65 and an interquartile of 72.33. Table 1 displays PA
levels in MET-hours and percent of people reporting an
adequate level of PA (i.e., reporting sufficient PA) by the
demographics of the study population as well as the mean
values of age, intention, self-efficacy, perceived barriers,
perceived health benefits, social support and facility avail-
ability. PA levels decreased among older people and a
higher percent of people with higher education had ade-
quate PA level compared to people with lower education.
The PA level was lower among females than males, and
more men reported sufficient PA than women. According
to marital status, the activity level was lower among the
widowed than among people of other marital status. Stu-
dents, homemakers (no pay), the retired and the disabled
had lower PA levels than people in other employment sta-
tus. Those having no children younger than 15 years had
a similar PA level as those having at least 1. In addition,
people who rated their health as excellent had a higher PA
level than those who rated their health as poor.
The logistic regression result of the effects of various fac-
tors on PA, overall and by sex is shown in Table 2. Both
men and women who had a poor health status were less
likely to have sufficient PA than those who reported good
health status. Higher education level was associated with
a statistically significantly higher chance of having suffi-
cient PA for the total sample and for women, but the asso-
ciation was not significant for men. People with higher
family income level had increased odds of having suffi-
cient PA for both sexes. Intention, self-efficacy and per-
ceived health benefits were all positively associated with
PA for the total sample and for both sexes. Perceived bar-
riers were negatively associated with PA, but the associa-
tion was not significant among men. Social support was
not significantly associated with the odds of having suffi-
cient PA for both genders. Although the unadjusted odd
ratios (ORs) suggested that PA facility availability was sig-
nificantly associated with PA, the multivariate-adjusted
ORs were not significant for both men and women.
Stratified analyses by age group (15–24, 25–39, 40–64
and 65–79 years) (Table 3) show that self-efficacy was
positively and self-rated health was negatively associated
with PA for people in all 4 age groups. Higher education
level was associated with higher odds of reporting suffi-
cient PA for people in the two older groups, and higher
family income level was associated with increased ORs of
having sufficient PA for people in the 3 older groups,
whereas the association with intention was significant for
people in the 3 younger groups only. While perceived bar-
riers were associated with lower ORs of having sufficient
PA for the 3 younger groups, the association with per-
ceived health benefits was significant only for the two
older groups. Social support and facility availability were
not significantly associated with multivariate adjusted
ORs of having sufficient PA for any age group.BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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Table 1: Physical activity by demographics of the study population, Canada, 2002
Variables Mean (SD) N Means of physical activity level 
(SD) (MET-hours*)
Sufficient PA** N (%)
Ages (yrs) 43.47 (15.71)
15–19 267 76.40 (57.95) 240 (89.3)
20–29 877 75.70 (69.75) 751 (85.6)
30–39 1090 66.63 (65.96) 879 (80.6)
40–49 1135 63.71 (63.57 925 (81.5)
50–59 878 59.97 (63.99) 666 (75.9)
60–69 590 51.73 (59.48) 410 (69.5)
70–79 330 36.35 (47.50) 191 (57.9)
Gender
Male 2313 77.14 (72.39) 1916 (82.8)
Female 2854 52.02 (54.57) 2146 (75.2)
Education level
Elementary 258 55.22 (65.44) 160 (62.0)
Secondary 2072 70.71 (71.39) 1608 (77.6)
Tech school or college 1145 65.16 (63.77) 921 (80.4)
University or higher 1621 54.04 (52.99) 1322 (81.6)
Marital status
Living with a partner 3033 62.52 (64.72) 2365 (78.0)
Separated or divorced 532 67.71 (69.06) 413 (77.6)
Widowed 281 39.44 (50.19) 168 (59.8)
Single not married 1298 68.73 (63.46) 1096 (84.4)
Employment status
Work full-time 2503 70.04 (68.00) 2082 (83.2)
Work part-time 630 69.85 (65.27) 525 (83.3)
In school not working 348 57.70 (51.85) 290 (83.3)
Homemaker (no pay) 317 45.10 (47.48) 232 (73.2)
Laid off or unemployed 217 65.74 (66.30) 161 (74.2)
Disabled 160 23.98 (37.90) 77 (48.1)
Retired 676 43.44 (48.85) 443 (65.5)
Self-employed 276 85.18 (78.85) 221 (80.1)
Number of children aged 1–14 yrs
0 3418 60.77 (63.15) 2638 (77.2)
1 595 67.49 (66.60) 474 (79.7)
2 581 62.97 (63.50) 459 (79.0)
≥ 3 218 66.77 (68.80) 173 (79.4)
Household income (Canadian $)
<20,000 649 52.30 (60.30) 440 (67.8)
20,000 – <50,000 1684 68.55 (68.19) 1326 (78.7)
50,000 – <80,000 1084 65.97 (63.73) 903 (83.3)
≥ 80,000 962 61.12 (59.11) 805 (83.7)
Self-rated health
Excellent 1424 72.37 (67.78) 1200 (84.3)
Good 2775 63.31 (63.56) 2214 (79.8)
Fair 742 52.69 (59.37) 528 (71.2)
Poor 204 39.01 (57.37) 103 (50.5)
Intention 5.94 (0.92)
Self-efficacy (mean score) 5.67 (1.26)
Perceived barriers to PA (mean score) 3.85 (1.41)
Perceived health benefit (mean score) 5.83 (0.68)
Social support (mean score) 4.11 (1.08)
Facility availability (mean score) 2.25 (0.45)
*The calculation of MET-hours shown in the methods section.
**Sufficient PA was defined in the methods section.BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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With the stratified analyses by education level (secondary
or lower, technical school or college, and university)
(Table 4), we found that intention and self-efficacy were
positively, and self-rated health were negatively, associ-
ated with PA for all 3 groups. Perceived barriers were asso-
ciated with lower odds of having sufficient PA for all 3
groups, although the associations were not significant.
Facility availability was significantly associated with
higher odds of having sufficient PA among people with a
university degree; however, social support was not signif-
icantly associated with PA for all 3 groups. The stratified
analyses by family income level showed similar results as
by education level (Table 5), except there were no inde-
pendent effects of perceived barriers and facility availabil-
ity on PA among people with a family income higher than
$80,000.
Discussion
Our study results showed that education, family income,
self-rated health, intention, self-efficacy, perceived barri-
ers, perceived health benefits, and facility availability were
independently related to PA. Self-efficacy and intention
were the strongest correlates and had the greatest effect on
PA. Self-rated health, family income, perceived health
benefits, and perceived barriers were also consistently
associated with PA. In addition, the effects of perceived
health benefits, education and family income were more
salient to older people, whereas the influence of educa-
tion was more important to women and the influence of
perceived barriers was more salient to women and
younger people. Furthermore, facility availability was
more strongly associated with PA among people with a
university degree than people with a lower education
level.
This study found that higher self-efficacy was consistently
related to higher PA across gender, age group, education
level and family income level. This finding is in agreement
with other studies on an array of populations [11,13,16-
22]. Confidence in personal ability to carry out a behav-
iour (i.e., self-efficacy) plays a central role in behaviour
change and influences the direction, intensity and persist-
Table 2: Individual, social, and physical environmental correlates of sufficient PA among Canadians, overall and by gender, 2002
Variable Men and Women Women Men
Crude Adjusted Crude Adjusted Crude Adjusted
OR (95% CI) OR (95% CI) † * OR (95% CI) OR (95% CI) † OR (95% CI) OR (95% CI) †
Self-rated health
Excellent 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Good 0.80 (0.66–0.96) 0.96 (0.78–1.17) 0.80 (0.63–1.01) 1.04 (0.80–1.33) 0.75 (0.54–1.03) 0.85 (0.60–1.19)
Fair 0.43 (0.34–0.54) 0.83 (0.64–1.07) 0.43 (0.32–0.57) 0.95 (0.68–1.32) 0.41 (0.28–0.60) 0.68 (0.45–1.03)
Poor 0.19 (0.14–0.26) 0.42 (0.29–0.61) 0.23 (0.16–0.35) 0.60 (0.37–0.98) 0.13 (0.08–0.22) 0.25 (0.14–0.43)
Education
Elementary 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Secondary 2.58 (1.96–3.41) 1.69 (1.24–2.32) 3.12 (2.17–4.47) 2.15 (1.44–3.23) 1.97 (1.25–3.11) 1.19 (0.71–2.00)
Tech school or college 3.21 (2.37–4.34) 1.75 (1.24–2.46) 3.99 (2.70–5.88) 2.18 (1.41–3.39) 2.45 (1.49–4.05) 1.25 (0.70–2.22)
University 3.63 (2.71–4.85) 1.85 (1.32–2.59) 4.92 (3.36–7.19) 2.43 (1.57–3.75) 2.38 (1.48–3.83) 1.22 (0.70–2.12)
Family income
<$20 K 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
$20–<$50 K 1.92 (1.55–2.38) 1.37 (1.07–1.74) 1.87 (1.44–2.44) 1.36 (1.01–1.82) 1.86 (1.28–2.70) 1.37 (0.89–2.11)
$50–<$80 K 2.84 (2.21–3.64) 1.62 (1.22–2.15) 2.69 (1.96–3.70) 1.59 (1.12–2.27) 2.74 (1.80–4.15) 1.68 (1.04–2.71)
≥ $80 K 3.05 (2.35–3.97) 1.69 (1.25–2.29) 2.66 (1.90–3.73) 1.49 (1.01–2.19) 3.16 (2.05–4.87) 1.98 (1.19–3.27)
Intention
Low intention 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Moderate intention 2.22 (1.86–2.65) 1.66 (1.37–2.02) 2.23 (1.78–2.79) 1.73 (1.35–2.22) 2.17 (1.62–2.90) 1.57 (1.14–2.15)
Fully intentional 4.14 (3.25–5.27) 2.26 (1.73–2.95) 4.68 (3.41–6.41) 2.59 (1.83–3.67) 3.38 (2.31–4.95) 1.84 (1.21–2.79)
Intention as continuous 2.06 (1.83–2.33) 1.38 (1.27–1.50) 2.17 (1.86–2.54) 1.40 (1.25–1.56) 1.87 (1.54–2.28) 1.36 (1.21–1.54)
Self-efficacy (mean score) 1.69 (1.60–1.78) 1.50 (1.41–1.59) 1.66 (1.54–1.78) 1.51 (1.40–1.63) 1.70 (1.56–1.85) 1.48 (1.34–1.62)
Perceived health benefit
(mean score)
1.40 (1.27–1.54) 1.17 (1.05–1.31) 1.39 (1.22–1.58) 1.15 (1.00–1.34) 1.49 (1.29–1.73) 1.22 (1.03–1.45)
Perceived barriers to PA
(mean score)
0.86 (0.81–0.90) 0.94 (0.88–0.99) 0.82 (0.77–0.88) 0.91 (0.84–0.99) 0.91 (0.84–0.98) 0.97 (0.88–1.06)
Social support (mean score) 1.03 (0.97–1.11) 1.02 (0.94–1.11) 1.01 (0.93–1.10) 1.01 (0.91–1.12) 1.10 (0.99–1.23) 1.06 (0.94–1.21)
Facility availability (mean score) 1.56 (1.33–1.83) 1.12 (0.94–1.34) 1.45 (1.18–1.78) 1.10 (0.87–1.37) 1.62 (1.25–2.11) 1.22 (0.91–1.62)
† OR adjusted for age, self-rated health, education, intention, self-efficacy, perceived health benefit, perceived barriers and facility availability.
Analyses for family income were not adjusted for education.
* OR also adjusted for sexBMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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ence of the behaviour [23]. This focal belief is the founda-
tion of human motivation and action. People who have
higher PA self-efficacy will perceive fewer barriers to PA or
be less influenced by them, be more likely to pursue per-
ceived benefits of being physically active, and be more
likely to enjoy PA [23]. One study [24] suggests that self-
efficacy determines whether people translate perceived
risk into a search for health information and whether they
Table 3: Individual, social and physical environmental correlates of physical activity among Canadians, by age group, 2002
Variable 15–24 yrs 
(n = 645)
25–39 yrs 
(n = 1589)
40–64 yrs 
(n = 2296)
65–79 yrs 
(n = 637)
Crude Adjusted Crude Adjusted Crude Adjusted Crude Adjusted
OR 
(95% CI)
OR 
(95% CI)†
OR 
(95%CI)
OR 
(95%CI) †
OR 
(95% CI)
OR 
(95% CI) †
OR 
(95% CI)
OR 
(95% CI) †
Self-rated health
Excellent 1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
Good 1.14
(0.50–2.57)
1.76
(0.73–4.27)
0.83
(0.59–1.15)
0.98
(0.69–1.39)
0.76
(0.58–1.00)
0.91
(0.68–1.22)
0.78
(0.48–1.25)
0.80
(0.47–1.37)
Fair 0.41
(0.17–1.01)
0.69
(0.26–1.87)
0.71
(0.43–1.17)
0.99
(0.57–1.70)
0.39
(0.28–0.54)
0.76
(0.53–1.10)
0.47
(0.28–0.81)
0.70
(0.38–1.31)
Poor 0.33
(0.06–1.72)
0.63
(0.10–3.79)
0.23
(0.12–0.44)
0.38
(0.18–0.79)
0.21
(0.13–0.32)
0.42
(0.25–0.70)
0.18 
(0.08–0.37)
0.27
(0.11–0.64)
Education
Elementary 1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
Secondary 0.94
(0.12–7.43)
0.41
(0.04–4.67)
1.95 
(0.80–4.74)
1.12 
(0.41–3.07)
2.54 
(1.69–3.83)
2.48 
(1.58–3.91)
1.47 
(0.92–2.35)
1.43 
(0.85–2.42)
Tech school or
college
0.90
(0.11–7.62)
0.35
(0.03–4.16)
1.99 
(0.82–4.87)
1.10 
(0.40–3.05)
3.09 (1.99 
(4.82)
2.64 
(1.62–4.32)
2.59 
(1.34–5.00)
2.38 
(1.16–4.91)
University 1.87
(0.20–17.2)
0.84
(0.07–11.0)
1.91 
(0.79–4.60)
1.03 
(0.37–2.84)
4.22 
(2.74–6.50)
3.13 
(1.93–5.08)
2.29 
(1.29–4.05)
1.67 
(0.87–3.21)
Family income
<$20 K 1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
$20–<$50 K 1.36
(0.58–3.20)
1.14
(0.45–2.86)
2.18
(1.39–3.42)
1.78
(1.08–2.93)
2.36
(1.69–3.32)
1.63
(1.11–2.38)
1.25
(0.82–1.91)
0.89
(0.54–1.46)
$50–<$80 K 1.11
(0.42–2.91)
0.75
(0.26–2.14)
2.66
(1.64–4.32)
1.90
(1.12–3.25)
2.91
(2.01–4.22)
1.85
(1.22–2.82)
7.62
(2.61–22.3)
5.18
(1.58–17.0)
≥ $80 K - - 2.28
(1.38–3.74)
1.56
(0.89–2.74)
3.50
(2.39–5.13)
2.17
(1.39–3.39)
3.98
(1.32–12.0)
2.28
(0.67–7.69)
Intention
Low intention 1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
1.00
(reference)
Moderate
intention
4.53
(2.29–8.98)
2.92
(1.39–6.12)
2.14
(1.51–3.04)
1.76
(1.21–2.54)
2.46
(1.91–3.17)
1.70
(1.29–2.23)
1.49
(0.96–2.33)
1.17
(0.71–1.94)
Fully intentional 5.64
(2.03–15.6)
2.80
(0.94–8.36)
4.22
(2.60–6.85)
2.73
(1.63–4.57)
4.84
(3.41–6.88)
2.39
(1.64–3.50)
2.64
(1.50–4.66)
1.34
(0.71–2.55)
Intention as
continuous
1.91
(1.47–2.49)
1.69
(1.25–2.29)
1.81
(1.55–2.11)
1.61
(1.37–1.91)
1.71
(1.54–1.89)
1.37
(1.22–1.53)
1.39
(1.18–1.65)
1.14
(0.95–1.38)
Self-efficacy 
(mean score)
1.73
(1.37–2.19)
1.58
(1.20–2.07)
1.66
(1.50–1.85)
1.56
(1.39–1.74)
1.67
(1.54–1.81)
1.47
(1.35–1.60)
1.63
(1.44–1.85)
1.49
(1.30–1.71)
Perceived 
barriers to PA 
(mean score)
0.71
(0.54–0.92)
0.71 
(0.52–0.97)
0.88
(0.79–0.97)
0.94
(0.84–1.06)
0.83
(0.77–0.90)
0.92
(0.84–1.00)
0.93
(0.83–1.04)
1.07
(0.92–1.23)
Perceived health 
benefit 
(mean score)
0.97
(0.60–1.54)
0.86
(0.52–1.41)
1.25
(1.01–1.54)
1.14
(0.90–1.44)
1.52
(1.32–1.74)
1.23
(1.06–1.43)
1.57
(1.23–2.01)
1.34
(1.02–1.76)
Social support 
(mean score)
1.01
(0.73–1.39)
1.02
(0.69–1.50)
0.96
(0.83–1.10)
0.96
(0.82–1.13)
1.03
(0.94–1.14)
1.11
(0.99–1.24)
0.97
(0.84–1.12)
0.97
(0.81–1.16)
Facility availability 
(mean score)
1.55
(0.74–3.27)
1.07
(0.47–2.47)
1.34
(0.97–1.84)
1.12
(0.80–1.58)
1.62
(1.29–2.03)
1.23
(0.96–1.58)
1.21
(0.84–1.76)
0.94
(0.61–1.44)
† OR adjusted for age, self-rated health, education, intention, self-efficacy, perceived health benefit, perceived barriers and facility availability.
Analyses for family income were not adjusted for education.BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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translate their knowledge into healthy behavioural action.
The study [24] also found that knowledge-behaviour cor-
relations were greater among those with high self-efficacy,
increased among those who raised their self-efficacy, and
decreased among those who reduced their self-efficacy.
Intervention studies also showed that enhancement or
manipulation of perceived self-efficacy resulted in an
increase in PA level or in adherence and maintenance of
the exercise behaviour [16,25-27]. On the other hand,
engagement in PA can affect a person's self-efficacy [20]. A
prospective study found that participants who exercised
more frequently during a 6-month structured program
had a more positive exercise experience, which, in turn,
enhanced their self-efficacy at program end, resulting in
Table 4: Individual, social and physical environmental correlates of sufficient PA among Canadians, by education level, 2002
Variable Secondary or lower Tech school or college University
Crude Adjusted Crude Adjusted Crude Adjusted
OR (95% CI) OR (95% CI) † OR (95% CI) OR (95% CI) † OR (95% CI) OR (95% CI) †
Self-rated health
Excellent 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Good 1.02 (0.77–1.34) 1.14 (0.84–1.52) 0.66 (0.43–1.01) 0.77 (0.49–1.21) 0.67 (0.48–0.93) 0.89 (0.62–1.28)
Fair 0.51 (0.37–0.70) 0.84 (0.60–1.19) 0.42 (0.25–0.72) 0.76 (0.42–1.37) 0.48 (0.29–0.79) 0.94 (0.54–1.66)
Poor 0.24 (0.16–0.37 0.49 (0.30–0.79) 0.16 (0.08–0.33) 0.39 (0.17–0.89) 0.14 (0.07–0.29) 0.24 (0.11–0.53)
Intention
Low intention 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Moderate intention 2.13 (1.68–2.72) 1.63 (1.25–2.13) 2.84 (1.93–4.18) 2.22 (1.47–3.35) 1.97 (1.37–2.84) 1.35 (0.90–2.03)
Fully intentional 3.99 (2.81–5.66) 2.42 (1.65–3.55) 4.71 (2.81–7.89) 2.64 (1.52–4.59) 3.57 (2.24–5.68) 1.71 (1.02–2.86)
Intention as continuous 1.61 (1.46–1.77) 1.39 (1.25–1.55) 1.78 (1.52–2.09) 1.49 (1.26–1.78) 1.66 (1.42–1.94) 1.27 (1.07–1.52)
Self-efficacy (mean score) 1.61 (1.49–1.73) 1.40 (1.29–1.52) 1.75 (1.54–1.98) 1.54 (1.35–1.76) 1.81 (1.63–2.01) 1.68 (1.50–1.88)
Perceived barriers to PA 
(mean score)
0.92 (0.85–0.98) 0.96 (0.88–1.04) 0.76 (0.69–0.88) 0.88 (0.76–1.01) 0.86 (0.77–0.96) 0.96 (0.84–1.09)
Perceived health benefit 
(mean score)
1.35 (1.20–1.53) 1.17 (1.02–1.35) 1.25 (0.98–1.58) 1.10 (0.85–1.42) 1.63 (1.31–2.04) 1.39 (1.09–1.77)
Social support (mean score) 1.11 (1.01–1.22) 1.05 (0.95–1.17) 0.86 (0.73–1.01) 0.89 (0.74–1.07) 1.13 (0.98–1.29) 1.08 (0.93–1.27)
Facility availability (mean score) 1.42 (1.14–1.76) 1.05 (0.83–1.33) 1.21 (0.83–1.76) 1.01 (0.67–1.52) 1.84 (1.32–2.55) 1.50 (1.05–2.14)
† OR adjusted for age, gender, self-rated health, intention, self-efficacy, perceived health benefit, perceived barriers and facility availability.
Table 5: Individual, social and physical environmental correlates of sufficient PA among Canadians, by family income, 2002
Variable < $40 K $40 K – <$80 K ≥ $80 K
Crude Adjusted Crude Adjusted Crude Adjusted
OR (95% CI) OR (95% CI) † OR (95% CI) OR (95% CI) † OR (95% CI) OR (95% CI) †
Self-rated health
Excellent 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Good 0.81 (0.59–1.11) 0.99 (0.70–1.38) 1.00 (0.71–1.42) 1.24 (0.86–1.78) 0.62 (0.38–1.00) 0.68 (0.41–1.14)
Fair 0.44 (0.31–0.62) 0.82 (0.55–1.21) 0.72 (0.45–1.16) 1.40 (0.82–2.39) 0.22 (0.12–0.43) 0.30 (0.15–0.61)
Poor 0.19 (0.12–0.30) 0.51 (0.30–0.86) 0.18 (0.09–0.33) 0.31 (0.15–0.62) 0.21 (0.08–0.58) 0.22 (0.07–0.68)
Intention
Low intention 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Moderate intention 2.15 (1.64–2.82) 1.67 (1.23–2.27) 1.86 (1.31–2.62) 1.31 (0.90–1.90) 2.86 (1.76–4.64) 2.38 (1.42–3.99)
Fully intentional 3.30 (2.27–4.80) 1.86 (1.23–2.82) 4.99 (2.97–8.39) 2.76 (1.59–4.80) 6.69 (3.40–13.17) 4.09 (2.00–8.38)
Intention as continuous 1.60 (1.44–1.78) 1.34 (1.19–1.51) 1.62 (1.39–1.88) 1.31 (1.11–1.54) 1.93 (1.57–2.37) 1.72 (1.38–2.15)
Self-efficacy (mean score) 1.74 (1.60–1.90) 1.55 (1.41–1.71) 1.76 (1.58–1.97) 1.60 (1.42–1.80) 1.61 (1.40–1.85) 1.43 (1.23–1.66)
Perceived barriers to PA 
(mean score)
0.89 (0.82–0.96) 0.95 (0.87–1.04) 0.88 (0.79–0.98) 0.96 (0.85–1.08) 0.97 (0.83–1.13) 1.12 (0.93–1.35)
Perceived health benefit 
(mean score)
1.37 (1.19–1.57) 1.18 (1.00–1.39) 1.44 (1.20–1.72) 1.19 (0.97–1.45) 1.46 (1.05–2.03) 1.52 (1.05–2.20)
Social support (mean score) 1.01 (0.92–1.12) 0.90 (0.81–1.04) 1.09 (0.94–1.26) 1.06 (0.90–1.24) 1.17 (0.97–1.40) 1.16 (0.94–1.43)
Facility availability (mean score) 1.38 (1.08–1.77) 1.08 (0.81–1.42) 1.56 (1.12–2.18) 1.21 (0.85–1.72) 1.26 (0.82–1.93) 1.07 (0.67–1.70)
† OR adjusted for age, gender, self-rated health, intention, self-efficacy, perceived health benefit, perceived barriers and facility availability.BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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higher levels of exercise participation at 6- and 18-month
follow-up [19]. Self-efficacy is usually higher among men
than among women and is positively related to socioeco-
nomic status [28].
Intention is another important independent correlate for
PA in this study. Our finding of the positive influence of
intention on PA participation corroborates those of other
studies [29-32]. Intention, an essentially proximal goal,
would provide self-incentives and guides for health habits
as well as help people to succeed by enlisting effort and
guiding action [23].
The strong effects of self-efficacy and intention on PA sug-
gest that interventions designed to increase PA should tar-
get self-efficacy and intention. Self-efficacy can be
influenced by reinforcement history, observational learn-
ing, and perceived exertion [33]. Therefore, future
research is needed to identify how those influences can be
optimally incorporated into interventions that will
increase people's beliefs on their ability and motivation/
intention to be physically active.
Our results indicate that higher SES, including higher fam-
ily income level and education level, is positively associ-
ated with PA, although the association between education
and PA was significant among women but not among
men. Many studies found a positive association between
higher education or higher income and PA levels [6,33-
35]. People with higher education levels are more likely to
have better general health, higher self-efficacy (due to
stronger problem-solving and coping capacities arising
from educational experience), more social support, and a
greater capacity to seek, understand, and act on health
messages that promote PA [6,14,36,37]. In addition, peo-
ple with higher family income levels usually have better
health (due in part to better access to health care
resources), have better access to PA facilities and opportu-
nities, can choose and afford to live in a pleasant and
activity-friendly environment, and have less barriers to PA
[6,14]. Our results of stronger associations with self-effi-
cacy, perceived health benefits and facility availability
among people with a university degree than among those
with lower educations, as well as stronger associations
with intention and perceived health benefits and a
weaker/no association with perceived barriers among
people in the category of highest family income level pro-
vide supports to the role of the SES on PA level. No signif-
icant association between education and PA among men
could be because that men with lower education levels are
more likely to have jobs of physical labour (therefore have
higher occupational PA) than people with higher educa-
tion levels [38]; therefore, men with lower education lev-
els may have similar total PA as those with higher
education levels even though they may have lower recrea-
tional PA. It is also possible that, compared to men with
lower education levels, women with lower education lev-
els are more likely to have sedentary jobs such as clerks
and secretaries [38], therefore having an occupational PA
level more similar to women with higher education levels.
This study also found that self-rated health was strongly
and consistently related to PA across sex, age group and
SES. Perceived poor health has been reported to be associ-
ated with lower PA level in other studies [22,34,39,40]. A
cross-sectional study of 16,230 respondents in the 15
member states of the European Union also observed a
higher level of total PA associated with better self-related
health across populations [41]. However, one study of
urban women indicated that self-rated health was not a
significant correlate of leisure-time PA [42].
Our finding of the positive correlation between perceived
health benefits and PA level is in line with other studies
[11,13,18,30]. The results of two studies on samples of
mainly males [21,22] also support our finding. One pos-
sible explanation for the more salient effect of PA's health
benefits on PA level in older people than in younger peo-
ple is that older people usually have more health prob-
lems, therefore consider PA health benefits more
important for them than younger people do. Younger
people might consider other benefits more important in
their decision to participate in PA, such as enjoyment,
social interaction, improvement of self-esteem, better
shape, increased attractiveness, and strength. Therefore,
future studies assessing PA benefits should include not
only health benefits but also other psychological benefits,
while there is a need to include both benefits in the edu-
cation message in developing interventions of promoting
PA.
Perceived barriers as an important factor for PA participa-
t i o n  h a v e  b e e n  d e m o n s t r a t e d  i n  m a n y  s t u d i e s
[12,13,32,43]. That perceived personal barriers appear to
be more important to women than to men might reflect
the situation that women devote more of their time to
their multiple responsibilities as workers, housekeepers,
mothers and wives. The greater effect of barriers on PA in
women than in men may be also because men may enjoy
PA more than women, and men usually have higher self-
efficacy for PA thus perceiving less barriers or less influ-
enced by barriers [28]. In addition, on average, men have
higher levels of occupational PA than women [38] while
perceived barriers to PA are mainly related to recreational
PA. One possible reason of a stronger effect of perceived
barriers among people <65 years than among seniors
might be that seniors are usually retired so they usually
have more free time than younger people.
Both perceived and objectively measured physical envi-
ronment factors were found to be positively related to PA
level [7,9-12,18,34,44]. Availability, accessibility, conven-BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
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ience of destinations and facilities as well as the general
functionality of the neighbourhood (e.g., traffic condi-
tion, street lighting at night, unattended dogs and safety
from crime) and aesthetics have been shown to be posi-
tively associated with PA level [7,9]. A meta-analysis [10]
found a modest, yet significant association between the
perceived physical environment and PA. Literature sug-
gests that the built environment can affect people's deci-
sion for participating in PA by providing cues and
opportunities for activities to occur [9,45]. Some studies
indicated that the physical environment also had an indi-
rect effect on PA through self-efficacy [18,46,47]. How-
ever, our study suggests that perceived facility availability
was significantly associated with PA only among people
with a university degree. This study assessed only availa-
bility, while accessible, convenient and safe facilities for
PA might be more strongly associated with PA than avail-
ability [48] because people would not use those available
facilities if they are too expensive, not convenient and not
safe. Therefore, accessibility, convenience and safety of PA
facilities should be assessed in future research on the
physical environment. Also, both perceived and objec-
tively measured physical environment data should be
included in the same studies.
Although we did not observe an independent effect of
social support on PA, many studies have shown the
importance of social support in promoting PA
[11,12,17,21,22,47]. Some studies have also shown that
social support has an indirect effect on PA through self-
efficacy [18,19,47,49].
Limitations of our study should be considered when inter-
preting the results. First of all, our study was a cross-sec-
tional design and causal inferences cannot be made
because of the inability to determine temporal sequence.
Prospective study designs should be considered in further
research on these relationships in order to provide more
insight on the question of the causal direction. Secondly,
the response rate was low (51%) and there might be
inherent differences between people who agreed to partic-
ipate in the study and those who did not. However, earlier
analyses showed no response rate bias [50]. Furthermore,
this response rate was similar to that of other PA surveys
in other countries such as Australia, the US and the Neth-
erlands [11,16,17,19,42]. Another limitation common to
population surveys was that PA measures were self-
reported, where respondents may over-report their occa-
sions or time spent in PA. The survey assessed total phys-
ical activity only, therefore, we could not examine the
correlates for occupational, recreational and transport-
related PA separately, whereas some factors are related to
recreational and transport-related PA only. Future
research should collect separate information on these
types of PA in order to understand the differential effect of
various factors on specific types of PA. Also, our current
analysis did not assess mediation between different fac-
tors (individual factors such as self-efficacy and intention
may mediate the influences of social factors, environmen-
tal factors and other personal factors on PA level); there-
fore we could not examine the indirect effects of
environment variables on PA and potential pathways
between variables and PA.
Conclusion
This study identified several significant factors that were
associated with PA participation. We also found differ-
ences between genders, age groups and SES in various cor-
relates of PA. Our findings highlight the need that health
promotion programs should be targeting on enhance-
ment of people's confidence and motivation, education
on health benefits of PA and reduction of barriers to
achieve desired changes. Our findings also imply that
interventions to promote PA need to address different fac-
tors for men and women as well as for differing socio-eco-
nomic and demographic groups.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
SYP conceived the study, performed the analyses, wrote
the manuscript and incorporated input from all other
authors on the manuscript. CC and CLC conceived the
socio-ecological elements and methods instrumental to
the study and provided critical comments on the manu-
script. MD and HM directed the overall study and pro-
vided critical comments on the manuscript. XJ helped part
of the literature review. All authors have read and
approved the final version of the manuscript.
Acknowledgements
This study received no external funding. The authors would like to thank 
and acknowledge the dedicated work of the Canadian Fitness and Lifestyle 
Research Institute who conducted the Physical Activity Monitor Survey and 
the survey participants who made this study possible.
References
1. Warburton DER, Nicol CW, Bredin SSD: Health benefits of phys-
ical activity: the evidence.  CMAJ 2006, 174:801-9.
2. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C,
Buchner D, Ettinger W, Heath GW, King AC, Kriska A, Leon AS,
Marcus BH, Morris J, Paffenbarger RS Jr, Patirck K, Pollock ML, Rippe
JM, Sallis J, Wilmore JH: Physical activity and public health-A
recommendation from the Centers for Disease Control and
Prevention and the American College of Sports Medicine.
JAMA 1995, 273:402-7.
3. Health Canada and Canadian Society for Exercise Physiology: Can-
ada's Physical Activity Guide to Healthy Active Living. 1998.
Cat. No. H39-429/1998-1  [http://www.phac-aspc.gc.ca/pau-uap/
paguide].
4. Sisson SB, Katzmarzyk PT: International prevalence of physical
activity in youth and adults.  Obesity Review 2008, 9:606-14.
5. Sallis JF, Owen HL: Physical activity and behavioural medicine.
London: Sage; 1999. BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
Page 11 of 12
(page number not for citation purposes)
6. McNeill LH, Kreuter MW, Subramanian SV: Social environment
and physical activity: a review of concepts and evidence.  Soc
Sci Med 2006, 63:1011-22.
7. McCormack G, Giles-Corti B, Lange A, Smith T, Martin K, Pikora TJ:
An update of recent evidence of the relationship between
objective and self-report measures of the physical environ-
ment and physical activity behaviours.  J Sci Med Sport 2004, 7(1
Suppl):81-92.
8. Sallis JF, Owen N: Ecological models of health behaviour.  In
Health Behaviour and Health Education: Theory, Research and Practice 3rd
edition. Edited by: Glanz K, Rimer BK, Lewis FM. San Francisco: Jos-
sey-Bass; 2002:462-84. 
9. Humpel N, Owen N, Leslie E: Environmental factors associated
with adults' participation in physical activity: a review.  Am J
Prev Med 2002, 22:188-99.
10. Duncan MJ, Spence JC, Mummery WK: Perceived environment
and physical activity: a meta-analysis of selected environ-
mental characteristics.  Int J Behavioral Nutr Physical Activity 2005,
2:11.
11. Sallis JF, Hovell MF, Hofstetter CR: Predictors of adoption and
maintenance of vigorous physical activity in men and
women.  Prev Med 1992, 21:237-51.
12. Brownson RC, Baker EA, Housemann RA, Brennan LK, Bacak SJ:
Environmental and policy determinants of physical activity
in the United States.  Am J Public Health 2001, 91:1995-2003.
13. Bourdeaudhuij ID, Sallis J: Relative contribution of psychosocial
variables to the explanation of physical activity in three pop-
ulation-based adult samples.  Prev Med 2002, 34:279-88.
14. Cerin E, Leslie E: How socio-economic status contributes to
participation in leisure-time physical activity.  Soc Sci Med
2008, 66:2596-609.
15. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ains-
worth BE, Pratt M, Ekelund U, Yngve A, Sallis JF, Oja P: Interna-
tional physical activity questionnaire: 12-country reliability
and validity.  Med Sci, Sports Exerc 2003, 35:1381-95.
16. Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M,
Pate RR: Self-efficacy partially mediates the effect of a school-
based physical-activity intervention among adolescent girls.
Prev Med 2004, 38:628-36.
17. Sallis J, Hovelll M, Hofstetter C, Faucher P, Elder J, Blanchard J,
Caspersen C, Powell K, Christenson G: A multivariate study of
determinants of vigorous exercise in a community sample.
Prev Med 1989, 18:20-34.
18. McNeill LH, Wyrwich KW, Brownson RC, Clark EM, Kreuter MW:
Individual, social environmental, and physical environmental
influences on physical activity among black and white adults:
a structural equation analysis.  Ann Behav Med 2006, 31:36-44.
19. McAuley E, Jerome GJ, Elavsky S, Marquez DX, Ramsey SN: Predict-
ing long-term maintenance of physical activity in older
adults.  Prev Med 2003, 37:110-8.
20. McAuley E, Blissmar B: Self-efficacy determinants and conse-
quences of physical activity.  Exerc Sport Sci Rev 2000, 2802:85-8.
21. Lechner L, De Vries H: Starting participation in an employee
fitness program: attitudes, social influence, and self-efficacy.
Prev Med 1995, 24:627-33.
22. Alexy BB: Factors associated with participation or nonpartic-
ipation in a workplace wellness center.  Research Nursing Health
1991, 14:33-40.
23. Bandura A: Health promotion by social cognitive means.
Health Education and Behavior 2004, 31:143-64.
24. Rimal RN: Closing the knowledge-behavior gap in health pro-
motion: the mediating role of self-efficacy.  Health Commun
2000, 12:219-37.
25. Haskell WL, Alderman EL, Fair JM, Maron DJ, Mackey Sf, Superko HR,
Williams PT, John-stone IM, Champagne MA, Krauss RM, Farquhar
JW: Effects of intensive multiple risk factor reduction on cor-
onary atherosclerosis and clinical cardiac events in men and
women with coronary artery disease.  Circulation 1994,
89:975-90.
26. Oman RF, King AC: Predicting the adoption and maintenance
of exercise participation using self-efficacy and previous
exercise participation rates.  Am J Health Promot 1998, 12:154-61.
27. Sniehotta FF, Scholz U, Schwarzer R, Fuhrmann B, Kiwus U, Voller H:
Long-term effects of two psychological interventions on
physical exercise and self-regulation following coronary
rehabilitation.  Int J Behavioral Med 2005, 12:244-55.
28. Gecas V: The social psychology of self-efficacy.  Annu Rev Sociol
1989, 15:291-316.
29. Benjamin K, Edwards NC, Bharti VK: Attitudinal, perceptual, and
normative beliefs influencing the exercise decisions of com-
munity-dwelling physically frail seniors.  J Aging Phys Act 2005,
13:276-93.
30. Hopman-Rock M, Borghouts JA, Leurs MT: Determinants of par-
ticipation in a health education and exercise program on tel-
evision.  Prev Med 2005, 41:232-9.
31. Lee JS, Kritchevsky SB, Tylavsky FA, Harris T, Everhart J, Simonsick
EM, Rubin SM, Newman AB, Health, Aging and Body Composition
(Health ABC) Study: Weight-loss intention in the well-function-
ing, community-dwelling elderly: associations with diet qual-
ity, physical activity, and weight change.  Am J Clin Nutr 2004,
80:466-74.
32. Cheng KY, Cheng PG, Mak KT, Wong SH, Wong YK, Yeung EW:
Relationships of perceived benefits and barriers to physical
activity, physical activity participation and physical fitness in
Hong Kong female adolescents.  J Sports Med Phys Fitness 2003,
43:523-9.
33. Bandura A: Self-efficacy: the exercise of control.  New York,
NY: Freeman; 1997. 
34. Chad KE, Reeder BA, Harrison EL, Ashworth NL, Sheppard SM,
Schultz SL, Bruner BG, Fisher KL, Lawson JA: Profile of physical
activity levels in community-dwelling older adults.  Med Sci
Sports Exerc 2005, 37:1774-84.
35. Manios Y, Panagiotakos DB, Pitsavos C, Polychronopoulos E, Stefa-
nadis C: Implication of socio-economic status on the preva-
lence of overweight and obesity in Greek adults: the
ATTICA study.  Health Policy 2005, 74:224-32.
36. Mirowsky J, Ross C: Social causes of psychological distress.
Aldine de Gruyter, Hawthorne, NY; 2003. 
37. Winkleby MA, Jatulis SE, Frank E, Fortmann F: Socioeconomic sta-
tus and health: how education, income, and occupation con-
tribute to risk factors for cardiovascular disease.  Am J Public
Health 1992, 82:816-20.
38. Statistics Canada: Highest Degree, Certificate or Diploma,
Major Field of Study, Occupation -2001 National Occupa-
tional Classification for Statistics, Age Groups, and Sex for
Employed Labour Force 15 Years and Over, for Canada,
Provinces, Territories, Census Metropolitan Areas and Cen-
sus Agglomerations, 2001 Census.  Ottawa: June 11, 2003. 2001
Census of Canada. Catalogue Number 97F0018XCB2001041 .
39. Norman A, Bellocco R, Vaida F, Wolk A: Total physical activity in
relation to age, body mass, health and other factors in a
cohort of Swedish men.  Int J Obes Relat Metab Disord 2002,
26:670-5.
40. Schuit AJ, Feskens EJ, Seidell JC: Physical activity in relation to
sociodemographic variables and health status of adult men
and women in Amsterdam, Doetinchen and Maastricht.  Ned
Tijdschr Geneeskd 1999, 143:1559-64.
41. Abu-Omar K, Rutten A, Robine JM: Self-rated health and physical
activity in the European Union.  Soz Praventivmed 2004,
49:235-42.
42. Ransdell LB, Wells CL: Physical activity in urban white, African-
American, and Mexican-American women.  Med Sci Sports
Exerc 1998, 30:1608-15.
43. Dergance JM, Calmbach WL, Dhanda R, Miles TP, Hazuda HP, Mou-
ton CP: Barriers to and benefits of leisure time physical activ-
ity in the elderly: difference across cultures.  J Am Geriatr Soc
2003, 51:863-8.
44. Santos R, Silva P, Santos P, Ribeiro JC, Mota J: Physical activity and
perceived environmental attributes in a sample of Portu-
guese adults: results from the Azorean Physical Activity and
Health study.  Prev Med 2008, 47:83-8.
45. Saelens BE, Sallis JF, Frank LD: Environmental correlates of walk-
ing and cycling: findings from the transportation, urban
designing, and planning literature.  Ann Behav Med 2003,
25:80-91.
46. Prodaniuk TR, Plotnikoff RC, Spence JC, Wilson PM: The influence
of self-efficacy and outcome expectations on the relationship
between perceived environment and physical activity in the
workplace.  Int J Behav Nutr Phys Act 2004, 1:7.
47. Motl RW, Dishman RK, Saunders RP, Dowda M, Pate RR: Percep-
tions of physical and social environment variables and self-Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2009, 9:21 http://www.biomedcentral.com/1471-2458/9/21
Page 12 of 12
(page number not for citation purposes)
efficacy as correlates of self-reported physical activity among
adolescent girls.  J Pediatr Psychol 2007, 32:6-12.
48. Huston SL, Evenson KR, Bors P, Gizlice Z: Neighborhood environ-
ment, access to places for activity, and leisure-time physical
activity in a diverse North Carolina population.  Am J Health
Promot 2003, 18:58-69.
49. Rovniak LS, Anderson ES, Winett RA, Stephens RS: Social cognitive
determinants of physical activity in young adults: a prospec-
tive structural equation analysis.  Ann Behav Med 2002,
24:149-56.
50. Craig CL, Russell SJ, Cameron C, Bauman A: Twenty-year trends
in physical activity among Canadian adults.  Can J Public Health
2004, 95:59-63.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/9/21/prepub